Oxygen derived radicals contribute to tissue injury in inflammatory bowel disease. We measured the content of superoxide dismutase and metallothionein (two endogenous copper and zinc containing proteins involved in radical scavenging) in intestinal resection specimens from 29 patients with Crohn's disease and 12 patients with ulcerative colitis and compared the concentrations with those obtained in the normal mucosa of a control group of 18 patients with colorectal cancer. The superoxide dismutase content was similar in control mucosa and non-inflamed mucosa from patients with inflammatory bowel disease (mean (SEM) 2.13 (0.10) and 2.24 (0.10) mg/g protein, respectively) but was decreased in inflamed mucosa (1.87 (0.08) mg/g protein, p<O.OO5 v non-inflamed mucosa). The metallothionein content was decreased in noninflamed inflammatory bowel disease mucosa compared with control mucosa (0.23 (0.03) and 0.36 (0.04) mg/g protein, respectively, p<002) and a further decrease was found in inflamed mucosa (0.17 (0.02) mg/g protein, p<0001 v control mucosa). No differences were found between Crohn's disease and ulcerative colitis and no significant effect ofmedication or tissue localisation was noted. These findings might indicate a decreased endogenous intestinal protection against oxygen derived radicals in inflammatory bowel disease which could contribute to the pathogenesis of the disease.
A growing body of data indicates that oxygen derived free radicals such as superoxide (02-), hydrogen peroxide (H202), and hydroxyl radicals (OH c) have a role in mediating intestinal damage in inflammatory bowel disease. The intestine is well endowed with enzymes capable of producing such free radicals.' Moreover, when inflammation is present the many phagocytic cells that are attracted and activated can produce large amounts of free radicals. Several studies suggest that peripheral blood monocytes2 and isolated intestinal macrophages3'4 from patients with inflammatory bowel disease produce increased amounts of free radicals. Also high numbers of peripheral neutrophils, which are capable of producing large amounts of oxygen derived free radicals,5 migrate into the intestinal wall of such patients. 6 Grisham and Granger7 hypothesised that in ulcerative colitis transient ischaemic episodes and subsequent reperfusion produce high levels of free radicals. This process initiates a cascade leading to the recruitment and activation of leucocytes, resulting ultimately in mucosal ulceration. Recently, Wakefield et al8 presented evidence for multifocal infarctions in the intestine of patients with Crohn's disease, indicating that ischaemic episodes may also occur in this disease.
Several studies indicate that sulphasalazine and its active metabolite 5-aminosalicylic acid are efficient scavengers of oxygen radicals in vitro.9-" These scavenging potentials may be an important mode of action of these drugs in vivo. 7 The extraction procedure was as follows. The specimens were thawed and 50-100 mg samples were prepared. The samples were wet weighed and 1 ml of 0 1 mol/l Tris-HC1 pH 7 (w/v) gelatine and 0.01% (w/v) NaN3. Incubations contained 0 5 ml standard or sample, 01 ml rabbit anti-metallothionein serum in a 1/10000 final dilution and 0-1 ml 125I-metallothionein diluted to give about 4000 counts per minute. The standard line ranged from 1-100 ng metallothionein/ml and mucosa samples were diluted 1/400, 1/800, and 1/1600. After incubation for four days at 4°C the antibody bound fraction was precipitated by incubation with 0.5 ml of a suspension containing microsepharose beads coupled to sheep antirabbit antibodies. The inflamed). The superoxide dismutase concentrations in ulcerative colitis and Crohn's disease mucosa were almost identical (Fig 1) .
Although ileal mucosa seemed to contain more superoxide dismutase than colon mucosa, the concentrations in ileal and colon mucosa did not differ significantly when inflamed and noninflamed tissue were considered (Table II) . Moreover, despite the fact that more than half of the patients (22/41) were taking 5-aminosalicylic acid, sulphasalazine, or corticosteroids, or a combination, no significant effect of medication on the superoxide dismutase content of the intestinal mucosa was found (Table II) .
The non-inflamed intestinal mucosa from the patients contained significantly less metallothionein than control mucosa (p<002). A further decrease in the concentration was found in inflamed mucosa (Table I ) and in Crohn's disease the inflamed mucosa contained significantly less metallothionein than non-inflamed tissue (p<0 01 , Fig 2) . The metallothionein concentration was higher in ulcerative colitis mucosa than in Crohn's disease mucosa in both non-inflamed and inflamed samples, but the difference was not significant (Fig 2) . The high mean concentration in non-inflamed ulcerative colitis mucosa was caused by one extremely high value (1-14 mg/g protein) from a patient on no medication.
Colon mucosa seemed to contain more metallothionein than ileal mucosa, although when inflamed and non-inflamed mucosa were considered the difference was not significant (Table  II) . Medical treatment also had no significant influence on the metallothionein concentration in the intestinal mucosa (Table II) .
Discussion
In this study we report decreased concentrations of two copper/zinc containing antioxidant proteins in the inflamed intestinal mucosa of inflammatory bowel disease patients. The concentration of superoxide dismutase in patients' non-inflamed mucosa was similar to that in control mucosa but the concentration was decreased in inflamed mucosa. The metallothionein concentration in patients' non-inflamed mucosa was significantly lower than that in control tissue and a further decrease was found in inflamed samples. No major differences were found between ulcerative colitis and Crohn's disease, and neither tissue localisation -ileum or colon -nor medication was found to be respons-
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